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COMMENTARY

Daydreaming about Our Metaphorical
Tool Belt

The article “The Effect of Age and Cerebral Ischemia on
Diffusion-Weighted Proton MR Spectroscopy of the Hu-

man Brain”1 in this issue of AJNR showcases an MR imaging
technique that is unusual (at least in my opinion) as com-
pared with those that are commonly clinically employed:
diffusion-weighted MR spectroscopy (DW-MRS).2-5 Argu-
ably well-summarized in the abstract of a review by Nicolay
and colleagues in NMR in Biomedicine in 2001, this research
tool allows one to “noninvasively quantitate the translational
displacement of endogenous metabolites in intact mamma-
lian tissues.”4

We would seem to be in an era of increased emphasis on
quantification, and this technique may eventually lend itself
nicely to that paradigm. DW-MR imaging has been studied in
nervous system and musculoskeletal tissues,4 and in normal
and disease states, including ischemia and neoplasia.4 Some of
the metabolites studied include glucose and lactate.3 In the
current article,1 Zheng and colleagues apparently sought to
establish any effects of aging on baseline measures and then to
also evaluate ischemia effects, if any. Establishing “normal” or
“expected” variations would seem to be a noble goal to help
put quantitative measurements taken from patients with dis-
ease states into perspective. The prospect of being able to ex-
amine intra- and extracellular metabolites in a quantitative
fashion in vivo seems quite enticing to me, and I hope that this
technology continues to mature within the research milieu
and eventually start to help us in the applied, clinical
environment.

Ten years later, the concept of being able to examine intra-
and extracellular metabolites likely remains one of great im-
port. When discussing the clinical applications of the plethora
of advanced neuroimaging techniques available today with
trainees, I like to focus on the combination of physiology ex-
amined with the perceived short-list differential diagnosis
based on conventional neuroimaging. For example, PWI
seems to me to be essentially based on the flux of blood (of
course, this is a great simplification but it seems like a good
place to start such a discussion). In a patient with a high-grade
primary brain tumor, after surgery, after chemotherapy, after
radiation therapy, and with a new intracranial mass lesion,
what is the predominant component and/or interval change
related to? Predominant tumor progression? Predominant
treatment effect? Something else? In my experience, predom-
inant tumor progression and predominant treatment effect
are usually at the top of the short-list differential diagnosis. I
like to then apply the logical question of which of the advanced
neuroimaging techniques would theoretically “split” the top

differential diagnostic considerations the most, thus making
them easier to separate as diagnostic imaging considerations.
Theoretically, a high-grade primary brain tumor would have
an elevated flux of blood into the region and necrosis would
have a decreased (or absent) flux of blood. Of course, things
change over time and the advent of antiangiogenesis medica-
tions introduced a remarkable variation into the process of
choosing and applying PWI in similar settings. I have long
been impressed with the ability of DWI to contribute to the
characterization of intracranial mass lesions on conventional
neuroimaging. In particular, in my experience, DWI seems
quite adept at the implication of densely cellular tumor. The
routine clinical use of DWI, I think, helped us to effectively
transition interpretation of cases such as these. To be sure, the
last few years have seen these processes become both refined
and more complicated—we now have situations such as
true progression, pseudoprogression, true response, pseudo-
response, and so on. Daydreaming about DW-MRS and this
article, I wonder if this could be another tool (in our meta-
phorical neuroimaging tool belt) for us in the ever-challeng-
ing, ever-changing arena of brain tumor imaging? Could this
technique give us further insight into intracellular and extra-
cellular metabolite diffusion and, if so, can that translate well
to the applied clinical arena? Will we someday be deciding
about whether or not to suggest a PET or a DW-MRS when
confronted with a particularly challenging case? Or could
DW-MRS become as commonplace as PWI or even DWI?
Only time will tell. In the meantime, I can dream.

To finish this commentary, let us revisit the review article
by Nicolay and colleagues for a closing summary thought: “In
vivo diffusion-weighted MR spectroscopy…offers unprece-
dented opportunities for assessing the biophysical chemistry
of intracellular metabolites, from which (ultra)structural de-
tails of the intracellular compartment can be noninvasively
inferred.”4

References
1. Zheng DD, Liu ZH, Fang F, et al. The effect of age and cerebral ischemia on

diffusion-weighted proton MR spectroscopy of the human brain. AJNR Am J
Neuroradiol 2012; (in press)

2. Nicolay K, van der Toorn A, Dijkhuizen RM. In vivo diffusion spectroscopy.
An overview. NMR Biomed 1995;8:365–74

3. Pfeuffer J, Tkac I, Gruetter R. Extracellular-intracellular distribution of glu-
cose and lactate in the rat brain assessed noninvasively by diffusion-weighted
1H nuclear magnetic resonance spectroscopy in vivo. J Cereb Blood Flow Metab
2000;20:736 – 46

4. Nicolay K, Braun KP, Graaf RA, et al. Diffusion NMR spectroscopy. NMR
Biomed 2001;14:94 –111

5. Harada M, Uno M, Hong F, et al. Diffusion-weighted in vivo localized proton
MR spectroscopy of human cerebral ischemia and tumor. NMR Biomed
2002;15:69 –74

M.E. Mullins
Emory University

Department of Radiology and Imaging Sciences
Atlanta, Georgia

http://dx.doi.org/10.3174/ajnr.A2804

CO
M

M
EN

TA
RY

AJNR Am J Neuroradiol 33:569 � Mar 2012 � www.ajnr.org 569


